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(54) METHOD AND DEVICE FOR PROCESSING IMAGE AND RECORDING MEDIUM 
RECORDING PROGRAM FOR EXECUTING ITS PROCESSING 

(57)Abstract: 

PROBLEM TO BE SOLVED: To easily execute various image 
processes necessary for the improvement of quality of an 
output image. 

SOLUTION: An image processing control information acquiring 
means 72 acquires input characteristic information from an 
image input means 40 and an output characteristic information 
from an image output means 50 which are used. In addition, the -* v ^^^ 
means 72 acquires image analytical information by analyzing 
the state of an input image (image to be processed) inputted 
from the means 40 and acquires an operator's request for an 
image outputted from the means 50 as intentional information. 
An image processing parameter inference/determination means 
74 infers and determines an image processing parameter for 
prescribed image processing based on the respective acquired 

information. An image processing means 76 executes image processing in accordance with the 
inferred and determined image processing parameter and outputs the executed data to the means 
50. The means 50 outputs the image data outputted from the means 76 as an image. 
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10 J^t-tm&ikttWs.l 4 » ®<&8M#&7 6 £ LT 
iMFtft. 

[004 3] Clttfec7)«-g|i^SE£5l3K-rft3>fA- 
f Tar? ML •7\s*ti/-f)VT 4 X^-^CD-ROM 
^O, nytjL-^iS^BXO^IIg^IEIii^^lElt^ii 

/?>=iyf A -^Tnj/7A£3S^15loTl*lg5IE1SilSt 
^ti^SPIE^atcSSilit-ft. $>&\Vi. Jitt^SSSr^- 
LTav-ejL-^tca^ejL-^rD^A^^-Tft 

20 Si-tftBSlctJ. rtSPIEIg^at^S^n^f j.-^ 

9 7X3 7? A 2: r» > f a - * **M*JK o T ffigH^-T ft 
i:ptcLTt,iv\ 

[0044] d^HJIfl«(CfcV^T. 3^ejL-^i:li, 

0 . a yi,^ AVftWcoTX-mfpr 

ft^N-K»>iTgiaSr®5|cLTV^ft. &tz. *^ls—~> 

30 TVN-h''>x7SiaS-i6^$^ft«}:d'5rJ&^tc(i, -g-^) 

y^H^iTSiaifrj&^^eA-^^ias-tft. j\~ 

H»)i7gill CPU^7-f^D7D-fe»/tJ:, IE 
IMfrfclEfS^^^^fjL-^TD^ASr^IXft 
tctfxD^&tZ'J?%<bi><i&x.X^Z. ayta-^7 

^®«6?r|IS$^ft7'o^ 7 A3-H$r^T'^ft. ^5r 
ti, -h^<!0«fgO-g?{4. 77'J7-X3^7u/ 7 A 
T-&<. XHs-isa yisXy-MzXiXmmZtlX^ 

40 [0045] ZVWMztittZ r|E«Ji««r j t L 
X\t. 7U«Sf^7*^T-f^^^CD-ROM. 7tfi^,-r 

A-*£)|*]gl5iE't§3Sa (RAM^ROM^rt'^^y ) 
*5i:^f-a51E1S^il^<0> 3^fa-^*<S!»]IX»3nrfi£ 
=Sra«0##3:?!l/rc£ft. 
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J4\ ***74 2 ) OA*»ttfl!W*J iVS«ffi**S 

tMWthi k\t. 3— *-F3 0t?OA7J^82: 10 
ffl^T^l^-^J&^ffi^SA^-rSClt^, B<fcA 

a^a^mfcasa^R* ir«*««a«tc*stt$^T^ 
£^T<m%imznzztz\^. kit. mz^M<o 

10 048} Xf"y7*Sl 0 2tct5V^TJS. B&A7J* 
J$4 0 (X**-T4 2 ) *^A7J£iifcA7J®« 
*fg®&) 0#JS£BftfLT, g6£-fi>B&8?ffrffif8£ 
TOf-r-S. ^f77S104 fcfcvvtte. ®#iiJ7J#g 20 

ra-T-SS*) ®01l?#8i: LT5X#-t*. <K£. *r 
•y7*S 1 0 6££ivr, W«*nS;\'7 Jg* 
K7 4 (02)**, 0 0— SI 0 4iZ&^ 

xsm iK&m&wsfflWttmzm^ ^x . m%e>wm 

X. ^f77Sl 0 8tC*5V->T, H»JaS*lft7 6 (0 

2 ) a*. ^.T-y^-s i o 6ic±3v>T*«>A.tL^H«i!aa 

^9;><-*fcJ&tTB&^£l£ffLT*Ox--*£® 30 
[0049] \X,J}W®.0)8&\,Zi&frhWi&$mi. UT 

i4, mmkkssn. mmmithh. mwasmm 
it. w&^xzmtLxm&tzwwiiz-titmT 
hh. mit. mm&mm<Qft®Z7frtmmx-*> 

h. 04 (a) CVMmZ %.WA?)1imzx*'r 1-4 2 IZ 

1 iXamth k . 04 ( b ) OMiH&fl-tSM 40 
ft*. 04 (c) tc^fT^^-rfi-tsu J4. MB 
fcfl-f-SM ir^itthltizX-yXn^tlh. 04 

( d ) icjjtf Ty^-v-T-vx^m^suMii, n®®ff 

■f-SM j^T^-r-Tfl-f SU Sr«#-fl>ii:fcJ:o 
T?§S>*i-&. 04 (e ) tcjKf&H&OBffifl-f- 

[00 50)04 (c) fc5*-f7>'i"\'-TfI-Si-Sl] 5: 
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-?*:7?)lM XA^UlS5$lliWN'7^-^^ 1 ■oX'Hb 
h. 04 ( c - 1 ) 14. -7*?lMX$rSgEU:»£«> 
T^^ J r-7 , ft-f SU <0S£fL£^LTV%&. 
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[005 1 ) 04 (d) tC5rf7y^-T-7Xi7(t# 
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fc$n,z\t. 05fc^-ri'5fc» Tyv-^-rv^^ft-f- 

SlM«aOT«#-S«iaT (TOW oft-f-fflt^-v 
>-fe^S it^iO. 04 (d-1) iZyjk-tX 5 tC«ffl 
a>fry4X&&S^-f£>*><DT*£. U-*X. ^S^WcT) 
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It. ^^-^iSS^oTl^^TV^^-?*"?^ 
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^®(»3!|iaT{4. 06 (a) (CSTTidC A7J®« 
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X'hh. V%m£8&t. itf>8tfE^-ft£06 (b) , 0 
6(c) fc5***ete#H*»fcSaiLT» e n*Z(Dffl§ 

izmtxBjih^mt&mLt:*). mMz&mLtiv-t 
zumx-hz,. 

[0054] &TTI4. m3e0&im<om®lZ-O\,\Xl!t 

[ o o 5 5 ) a - 3 . wwmfflmmnJiift •. 
agB2 o iz&igiziiximztL®&&m<DmmKh ; t 
B4 o^mmta^n s owmm&mwvm -ttcb 

•h. A7J^ttffi$fi^aJ7J^ttffi*B«4. hhfrl#>. A- 

FT4A?34%k'(7)U®iiimz%miitix\^. mi 

it. -*IE$^TV^±^^-v7. fit****'?. 7 

^<?>mt.tfmtftemtix^h. 03co^x-yrsi o 

•n>®«A*#S4 OtJilTffitfiaj^SS 0, Mi. 
14. A**ri-4 2<QXJ]ft&fiim}}£T/*y-7V 
5 4<^ai7J ! l$1iffl#8Sr. ^-Hx-<A7 3 4*^ii!^ai 
LTIX^-TI). 

[0056] A7J^4*f$SJ3 J:Vtil^1f1iffi?8J4. M(& 
A7J#-I54 0 (^+t4 2 ) 4J J:V®«ai^¥S (# 
5-7 »J >^ 5 4 ) lci3ft!>®tlfn££&5£f't<t£}g& 
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ccDt) , mml. ftmmm, mtfus, 
j^xm.. mppgitt. «ww*«ii»rMt*. * 
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W, KWBSJfcWi (MA. T-flf . iSHfcii*, i!« 

majMm£M****ttttflmfc uc», m&a 

[0057] Bi&A2l#84 0 4 2 ) *»£>® 

t , mwsBMmr wrwhb i 2 id* 

T77S 1 0 2T'A2lSM3fc£8?#fLT. *Oj»$T3£»£ 

T, «-PO^^S2r^-t) ^OA:fcli&03£ltB<rtiff8a< 
[ 0 0 5 8] ^x-y7*S 1 0 4tli. BttAQSftHtfflHB 

o . mm. mm^m&imit. ^^^-yizmm-r 

KflW^«EMWB-C*&. 07 XH 
W^JtOWfcjS^IJKIilsrp**. SBffifiHi % GUI 

:* y *l'—*tf>SHffl«£Bb£"r41iffi±T', 17 (a) 
^■fidlC ^--f-K3 0^x3 2 (121 ) £ 
J:-3T*-7-K*aHRUfeD. 117 (b) Izjjk-t*? 

3 0^7^ 3 2 let -sTBHW* CI t tz X oTfftJgS 

[ o o 5 9 ] a- 4 . wmm^7*-fcr>mm&%. .• 

^T77S 1 0 6X'it. M«WW?5>-^JtfWIW6# 
S74 (02) -^x-vT-Sl 0 0~S 1 

tr. i •ovmm&m; -f iz&wz^-z. 
mmwtiffltzm^T . znwwm^vx—rnmo 
B±m. worn. £/Ni$£o v ^-ftifr £m$i-t&ij&; 
^ ?7i;<w&iz£h-%mmw^z.bi\i>. -t%t> 
*>. m$ztiJzwmwMfflWtfffltzm*3\,'>T&w&fm 
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(0060) WFxit. max&w < r** ) m 
mcm^m' <r> — z>xh •& w -y-i 

^TTctimmxhh. £XTx-\t. 08(c^t-siBM^etg 

^ffiffi*^ 03O*r 7TS 1 0 0-S 1 04T*Etf#S 
*ifc«**««UTttBJf-*. H»A:*j¥»4 Ofc LT 
SWS*U:^-ir'J-4 2K:BBflkf4A*»ttfll«tt, ft? 
10 Mi«A [dpi] (0)J;Ui\ 6 00 dp i ) 

TFmmpB (mm. smmwim ocnie/m 

mCfcWCO. 8) T-J>&. H«tfcfc¥«5 0fcLTR 
tiLZtltz* 7-7'J ^^5 4 fcB8«-r&ai^#14ffi$S 
ii. [dpi] 300dpi) T 

It. D -y-t>m*-) Xhh. A73M*(OBffi 

MWffi mco— -OX'h hS4 Xfi^G [ %] ( M^. . 8 
0%) T'*>.2>. 

[006 1 ) ^ry^JtfSSr^a^WC. hbfrWfc 
20 03o^#S-^|8 tTfc< . ^ 1 #iffi^5asi$ijffll 

«. mm. &wi8imwizwLx . m«atj#- 

&tzMzm&ztii>migi$mj*?}<-f(Qmzm«<DW 
i&xtt&mzxib. zcotkgkztm-tzzttzx-ix 

i o o 6 2 ) m9\t. mmsmmfmcofzvx^mmm 
;*7*-fiX'hzi"r-7-*xy4 >zmi&®.%.-t&t: 
30 tv* )v-i\,comz^-nmmx'hh . @9 

(a) M^A^aeoS^CW^^T^^^- 
;UO0y5-^LTV%-&. 139 (b) \i. H^ATJ^OM 
T Fettle «ti 7 ry^;P-;K73WSr^LTV^. 0 

9 (c) a. w&ftjj^&<Qm<gig.izm-z>7Ti?4Ji> 

-;KO0!)5r^LTV>|>. i9 (d) It. zs*-7*Alz 
0iJSr*LT^S. 09 ( e ) ti, ©fiUBflfWfSO— 

40 [0063] iti4>07r^^;u-;Wi f7 T y^ i p 
-THENSfi!|j TfB^^^L. IF(0f^*^THEN 

#S5tDf^. 09 (a) t^-flO@cO;l—^ 

\t. rm&?jj&®<7>m&mtf7T>;<m£zotz$t 

zzx. 7 7 ! J4mszo\t. mm. wmxttftc?) 
&^*ft^tzwfc%iik&Z7frLx\^. —mkz. 7ris 
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M, PB, PL^(7)ie-f-T^$il«.. mm. 77y-( *&*W\'^-y7m£fflVvt. ^5-7*^^^5 4 08? 

&-£Z0£g2iMI (#<£>V>Offi) t Ltl^iz. PS <feJ£<9filC (09 (c) ) £ 2-P<7)^ >Jiisy7 

\i 9 fc^Ufefcibj . PMJi 'S^ilJ: 9i id, c2* f *y>4>fi4. Hi 1 ( d ) (cSrf 

*#tf> j . PBIJ r&msJ: 9t>*«5r9:***>j £>*L ^l/-^<5B^«fclIW-*«rfl«^^<2/«y7W 

TV»4. jut. NSii '&3MIJ:9b4"L/h£tf>j s N JKfcfflwe. is*-7**\zm*k*^l'-9<Vg!mL 

mt ramiJ: 9 b/hStf>j s NBJi r^fiiiot*' #8£><ID (09 (d) ) twt6 2-5«)>^y7i 

sjrD^hSftj 07rS^-(-*fc*fc*h.-Wi*UTV^ft. "fie d 1 , d2&$ti>'*>*W>. 01 1 (e) iz^-f 

H % H9t^tJfe*;W-;W4. KWSrSWlc^&fcK), A7JW&e>«8rrffi*fi<>)-- PT'&S y-f X*fcBW-*1»# 

it^afc^tTfiMfdWtOS^V^TifcJfeS*!.*. 10 ( e ) ) C«t61«3^VA5/ 7 7l« 1 tm^hix 

[00 64] JK2fc. ttHW-fcHl 1 (a) , (b), 4. 

( c ) . ( d ) . ( e ) (C^-TJ:atC. 7tS^<*-* [0067] JJclC. *f»7S 2 0 ^T77S 

<vift#mz&ifz&wmm£mwmmt l zm-&7Tzs<t 2 0 oT^A^ffi^afwiaffifflKiitt-s^yA^ 

fc. Hi 1 < f ) . (s) . (h) . ( i ) , ( j ) . fSytfPffi$&0^i|gmS::£tf>£>. «ttHtt-$SI*, mittgG 

Wm&m^7*-?lzm-&7T ! J-<M-&cr>m<&$:7P-t WC. ^*o*w<s^7*Hi^fc:7T^4atei:L 

;*>'A^<yrB9ife£}£&-?-'2>. T^Sit-S.. Bltlf. 011 (f)l±. 2co 
[0065] &±o> 3 o^ffKfto T „ BflttBS/ 19 t . £ OtittttXf*. 0 1 

^-^itlSi^#a74 (H2) Ji. Hfl»a»"t5^- 20 1 (a)mMlfc>^»7*al, a2i>J:t/ 

* fcitt*^* 7 r OTOiolcfr-p. 01 09 (a) icjRLfc^r ^;l^;ufcaf^uT#«>fc:h. 

*. 01 Hi, 7r>*^«f6O^^ritt B -fl0Cfe4. Lt\ 7r y^iP- ;K9&frS? (09 (a) *>25*B) 

0 1 1 commt^mimmmm^mttzimmm^ *>tetob/»ti& 7t^*-*t (^trt-^sft^ujoseis 

( j,^_7^x7 , '( f ) 'fclBBft LtzXir— ;UT N S . ZO ) SrKS^rtiCtt/hLfcJBlR (04>®&i3«i: 

[00 66] 01 0tc^t^.-r"/7*S2 0 0-C- LTli. * WS^rffiOBST*. 7 r S S 4 tk&tVMD 

li. *ni»HMWIMI (A7J#ttffi$8. aJ73!t$ttffi 9 bfc»*J:'*-*:«ret>ftv\ FHRfc. 01 1 ( s ) 
ttL MEffim. WMWfflWB) lzttt&&7Tt/4/l'- 30 fctX**^4 2^MTF^£KI*S*ii&£*£7nLT 

^WfMWt-O^^^vT"* 01 1 (a) V^, 011 (h) te#5-7*9>':?5 4 08?tfe&lC|i8 

^-fi **>*4 2<0jK{U£<9fiA [dpi] **-*JtlMS*8r^LTV^. 011 ( i ) JJ^-v-7** 

(09 (a) ) fc»JW*>5"<s/'y7'ftfc. ®«A7J -^tcBIt *5j-^U-*Og0^fcR|-r«>J£ife&3i£*P 

*SO»^JK^riars«fJf i l i SfS«0>w-\*>''y7'B8jSt$rfflv^ LTV>2>. 01 1 ( j ) te®«ft?*rffi$gO — PT**/ 

T*»*. 01 1 (a) t^J:?^ -f X*fcR|-r6«lfWS*«:3%LTV«*. 

^4 2<0#flU£<0lBA [dp i DfctttT, 77^ft [0068] *LT. Xf77S2 04T'ti. £®<fe*a 

0lzto\l&*y;<i"y7fea 2tWi%e>ixZ>. n\<n* fciilMSJRteawvvt . *BMffl/'7^-#KIIW-S 

yn'y ,7«a 1 Ji, P^SA [dp i] ^T^-fft *»WSrftI«l»Sr*«>ft . -a-HttlWt^^-^CRI 
-&PS(c*4ti*«»»^tS (SS-^JK) S-^tTfcO. 40 -rsfi^WSriftSfeteS^. 01 1 <k) iz^-TXdiz. 

%2<r>X y^i/yTla 2«. [ d p i ] #7 H tiS^a/^7P<-^lwl8^4'&®'3U , aSS | JePffi?845 

1WC % 011 ( b ) C^jcf J: d fc, M«A7J^e^MT *jR$*ifc}tBM6««m4>«:«»* £ t tzi oT« 

F:m4criB-r4i!iffg?^^^ t y7figa5rfflv^T. ^ #>t±tn>. a^^i-oT^ii 

df-fr^4 2«0MTF!|^iOllB (09 (b) ) KSti 4. 
2O<0^W?>'-y7*fib 1 . \>2tfi18.#>h1xh. tt:. [0069] 

0ii (c ) izttm&&ttf&e>m&&zm$2>-iftft* 

z (fi^) - J y m (y) dy/im (y) dy -CD 

[ 0 0 7 0 3 £ £ X\ m ( y ) tt* y/^»7l«t. y 58? [ 0 0 7 1 ] £|±» i d *C L"C. S^>htltcM^ZlZ^ 
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»i&t&&fc&*. nwm&&7 6 (02) ii. 
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(M2) frhtittZtlk (03CSt^f7 7Sl 1 
0) . AiR^JtMtSAI: . -&jS3;h.fcJtIM6* 

10 0 7 2) _B$0«fc dfc. B**BJIfcll?T"*-4fc*>*> 

B&jEeaMfffflffli (AAWSfflW. ttJTl&ttffi 
«. SBHRfR, B«*8lrffif8) fc*^TB«W«5 
* - * £«tfe»J£-r*U4\ BfMMP*? * - 9 
MLTi^v^^tiboTt. ffi:*JB(&<0tt± 

■ [ 0 0 7 3 ] H 1 214. r JttftiDflrfcjaWR 

BBEffT**. El 2t4, S^k&SBfftflHI^? 

LTV>S. t^r*>*>. 121 0t^-r^.T-y7*S2 0 2T' 

S 2 0 4T'J4, «^W>5r*SKI$S*t LTlESBiMiyi/* 
7X-fim#>btlh<r>lZtol-X. ^f77S3 0 4T' 
{4. e»W^«lfe»S«i:LT^Waj!ia^C7-X~^lc 
*t"f ^^-ty hMtf-glfrtztl. Xf77S3 0 6t\ 
aWMHM!«/ , C9>-^fc£0*7-b'y hi* in*. TIB 

fcTs^&Bfl^s^£i$&fcft<3Btt&3^7 x - 

tt& fc**. £45, Xf77S300 

-S3 04fc*Jtt4^#fi<l ! arJtift^J«l4. 01 OtC^ 
•$--*f"y7*S2 0 0-S2 0 4K*S(7&*:h.&HttT& 
io 01 2\z%cf7Tlti mkizXixM. ^l/-?1> 

J^B&aJ:fi#l$OBft^f&J WSfS£ Jo?* LfcaUdft 

-9 a. ^x'&mmwjtcwmztiijjixmB-t&zb 
wi&mmf*!®* cr>mm^m t it . mtz iz a 
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100 74) B. St 2Htt0|: 

B - 1 . BttX&£S<9ffij& : El 1 3 {4. 9S 2Hi£piJ k 
I). ft2Jtltfllfc tT<0BMMKiaai2 0Att, 01*5 

jira 2 i mmm t imfmvm&tm txa 

0, M3^Ka-^7om<Wffll:J: DCPU2 

4 (Hi ) (4. &m®mzmtx. m^mnm^m 

K#¥K7 2A, BiMWt?>-?*IMfe&¥Bt7 

io 4 , 7 6 1 lx iww* . 

[0075) m2mmmbmimm<om\M±. z<dm 

^>®«saa$'J«iffi«2: » i <mm®iT—7>i>T b l i 

[0076) B- 2 . li(fe«i3S«lJfflltffgWKf# : 121 4 
{4. ffi(MiaS6iJWS$B]R^g7 2A*^®(fe«ia$iJ«iffi 

^k Lx^x^m^m^^timmm^M^-t^m 

20 tC-OV^T^-nttBJHT'fc* . tSfg5!m^-7;l^T BL1 
y;VTBLl{4. I21 (C^RAM28^n-Kt ? ^x 

ioo77) »ft3!afiga2 oAtxtotz* * 1^777 

-t^.k^. fciv^i. m»IBI2 0Al«tl9LttiO 

ife-r^k. 03^f77S 1 0 OtCfeV^THft^aiiJ 
«flWWR»*«7 2A«. £^»jeSilfeB«ASJ^< 

mmuM&ftm&izK&?zxwmttm>iiifin&fa 

[0 078) IS25l*fe0!llwfcV%Tt, miUflg 

40 tB*WMt«te^v%TB«W^5^-^«rjtlW^ 
A7l*a^M«a37l^S<0^«04: -5 =3r@*^ffiff8^B 

(007 9) C. )R3|ltfe09: 
C - 1 . B««raaSHOWj£*3 J: IfBft^aolSS : 12 
1 5(4. SS3|6Jfe0!lk LT^)B««M§IS^<S^6^fig 
S-Srr7n-yj?|2T-*S. H3||J&0!lk UTOWft«ui 
50 SS20Bi4, 013fc*tm2|Ufe0ili:ta«|S|«<Ofl| 
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-7VWTBL2£fii§;lTV>&. 

[008O] m3mtmtm2mMWte>mM±. mm 
9m®mmmft*&7 2 Bim®-tz>mm>im.Mwm 
wt Lxnfflkff. mmA^Bco^mmm^mm 
ani^mcoixjift&ffim'iitcK* MssMffiit 10 

$>6^fc tiz. mi&WM3iW2 0Btfim-tZ> 
-tf fS^"f-7>T B L 2 £if *.T& 9 . Iffi*l!S*J» 
tif?Si: LTOB« n n p# ! Jf14tif*8£. icoW^S^'r-y 
;UT B L 2 ^-7TJR#-T^> £ t . 
[0081)01 6 li. 3(S3|Sj^JK:fctt&B&8WlO 

0 0 C *5WC , WmWM$lWRsmi.1&¥-&7 2B (@1 

5 ) mmnm&imnmt Lxmmsh®tt\tfifflzn 
zti<*<Dmm^&m£.^xtim&-t 

h. ^f-y7Sl 0 2— SI 1 0<9l*|2gf4. 03OSS1 20 
^Jfe0iJi:|pltTj)I.A { . &xB-r Sidle. 7T^-r;l— 
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CLAIMS 



[Claim(s)] 

[Claim 1] In case an output image is outputted from the image output means chosen as 
arbitration based on the input image acquired by the image input means chosen as 
arbitration, so that said output image may have predetermined image quality As 
image-processing control information for determining at least one image-processing 
parameter in the image processing for being the image-processing approach of 
performing an image processing to the image data of said input image, and acquiring (a) 
aforementioned predetermined image quality Input-characteristics information peculiar 
to said image input means to affect the quality of said input image. The process which 
acquires at least output-characteristics information peculiar to said image output means 
to affect the quality of said output image, (b) — the process which makes an inference 
decision of said at least one image-processing parameter based on said 
image-processing control information, and (c) — by processing the image data of said 
input image according to said at least one image-processing parameter The 
image-processing approach equipped with the process which generates the output image 
which has said predetermined image quality. 

[Claim 2] It is the image-processing approach including the process from which it is the 
image-processing approach according to claim 1, and said process (a) acquires the 
statistical information on said input image as said image-processing control information 
further. 

[Claim 3] Said process (a) is the image-processing approach including the process which 
acquires the intention information showing a request of the operator are the 
image-processing approach according to claim 1 or 2, and concerning said predetermined 
image quality further as said image-processing control information. 

[Claim 4] It is the image-processing approach including the process from which it is the 
image-processing approach according to claim 3, and said taste information acquires as 
said image-processing control information according to the information about the 
operator to whom said process (a) operates it further including the process which 
prepares beforehand the taste information showing the amount of gaps of the intention 
information of two or more operators of each, who receive the image quality which 
serves as criteria further, for two or more of said operators of every. 
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[Claim 5] It is the image-processing approach including the process as which it is the 
image-processing approach according to claim 1 to 4, and said process (b) determines 
said at least one image parameter by fuzzy reasoning based on said image-processing 
control information. 

[Claim 6] In case an output image is outputted from the image output means chosen as 
arbitration based on the input image acquired by the image input means chosen as 
arbitration, so that said output image may have predetermined image quality As 
image-processing control information for determining at least one image-processing 
parameter in the image processing for being the image processing system which 
performs an image processing to the image data of said input image, and acquiring said 
predetermined image quality Input-characteristics information peculiar to said image 
input means to affect the quality of said input image, An image-processing control 
information acquisition means to acquire at least output-characteristics information 
peculiar to said image output means to affect the quality of said output image, The 
image-processing parameter inference decision means which makes an inference 
decision of said at least one image-processing parameter based on said 
image-processing control information, An image processing system equipped with an 
image-processing means to generate the output image which has said predetermined 
image quality by processing the image data of said input image according to said at least 
one image-processing parameter. 

[Claim 7] It is an image processing system including a means by which are an image 
processing system according to claim 6, and said image-processing control information 
acquisition means acquires the statistical information on said input image as said 
image-processing control information further. 

[Claim 8] Said image-processing control information acquisition means is an image 
processing system including a means to acquire the intention information showing a 
request of the operator to be an image processing system according to claim 6 or 7, and 
concerning said predetermined image quality further as said image-processing control 
information. 

[Claim 9] Said image-processing control-information acquisition means is an image 
processing system including a means acquire said taste information as said 
image-processing control information further according to the information about the 
operator who operates it, including a means prepare beforehand the taste information 
which is an image processing system according to claim 8, and expresses the amount of 
gaps of the intention information of two or more operators of each, who receive the 
image quality which serves as criteria further, for two or more of said operators of every. 
[Claim 10] It is an image processing system including a means by which are an image 
processing system according to claim 6 to 9, and said image-processing parameter 
inference decision means determines said at least one image parameter by fuzzy 
reasoning based on said image-processing control information. 

[Claim 1 1] In case an output image is outputted from the image output means chosen as 
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arbitration based on the input image acquired by the image input means chosen as 
arbitration, so that said output image may have predetermined image quality It is the 
record medium which recorded a part of computer program [ at least ] for performing an 
image processing to the image data of said input image and in which computer reading is 
possible. As image-processing control information for determining at least one 
image-processing parameter in the image processing for acquiring said predetermined 
image quality Input-characteristics information peculiar to said image input means to 
affect the quality of said input image, The function which acquires at least 
output-characteristics information peculiar to said image output means to affect the 
quality of said output image, Based on said image-processing control information, the 
function which makes an inference decision of said at least one image-processing 
parameter, and by processing the image data of said input image according to said at 
least one image-processing parameter The record medium which recorded the computer 
program for making a computer perform the function which generates the output image 
which has said predetermined image quality and in which computer reading is possible. 
[Claim 12] In case an output image is outputted from the image output means chosen as 
arbitration based on the input image acquired by the image input means chosen as 
arbitration, so that said output image may have predetermined image quality It is the 
image-processing approach of performing an image processing to the image data of said 
input image, (a) The process which prepares the signal transduction table for changing 
into the image-processing control information for determining at least one 
image-processing parameter about the image processing for acquiring said 
predetermined image quality for the image-processing condition information that said 
predetermined image quality is affected, (b) The process which acquires the 
image-processing control information corresponding to said at least one 
image-processing condition information according to said signal transduction table while 
acquiring at least one image-processing condition information, (c) — the process which 
makes an inference decision of said at least one image-processing parameter based on 
said image-processing control information, and (d) — by processing the image data of 
said input image according to said at least one image-processing parameter The 
image-processing approach equipped with the process which generates the output image 
which has said predetermined image quality. 

[Claim 13] It is the image-processing approach containing at least one of the information 
which is the image-processing approaches according to claim 12, and shows the object 
with which said image-processing condition information is included in the information 
which shows an image input means, the information which shows an image output means, 
the information which shows an output media, the information which shows the 
application of an output image, and an image. 

[Claim 14] It is the image-processing approach containing one side with the 
output-characteristics information that are the image-processing approach according to 
claim 12 or 13, and said image-processing control information is peculiar to said image 
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output means to affect input-characteristics information peculiar to said image input 
means to affect the quality of said input image, at least, and the quality of said output 
image. 

[Claim 15] It is the image-processing approach including the image quality characteristic 
information that the quality of the output image relevant to [ are the image-processing 
approach according to claim 12 or 13, and ] said image-processing parameter in said 
image-processing control information is expressed. 

[Claim 16] the information are the image-processing approach according to claim 15, and 
concerning [ said image quality characteristic information ] the vividness of an output 
image, the information about the sharpness of an output image, the information about the 
smoothness of an output image, the information about the texture of an output image, 
the information about the contrast of an output image, the information about the tint of 
an output image, and ** — the image-processing approach containing at least one. 
[Claim 1 7] It is the image-processing approach including the process from which it is the 
image-processing approach according to claim 14 to 16, and said process (b) acquires 
the statistical information on said input image as said image-processing control 
information further. 

[Claim 1 8] Said process (b) is the image-processing approach including the process 
which acquires the intention information showing a request of the operator are the 
image-processing approach according to claim 14 to 17, and concerning said 
predetermined image quality further as said image-processing control information. 
[Claim 19] It is the image-processing approach including the process from which it is the 
image-processing approach according to claim 1 8, and said taste information acquires as 
said image-processing control information according to the information about the 
operator to whom said process <b) operates it further including the process which 
prepares beforehand the taste information showing the amount of gaps of the intention 
information of two or more operators of each, who receive the image quality which 
serves as criteria further, for two or more of said operators of every. 
[Claim 20] It is the image-processing approach including the process as which it is the 
image-processing approach according to claim 12 to 19, and said process (c) determines 
said at least one image parameter by fuzzy reasoning based on said image-processing 
control information. 

[Claim 21] In case an output image is outputted from the image output means chosen as 
arbitration based on the input image acquired by the image input means chosen as 
arbitration, so that said output image may have predetermined image quality It is the 
image processing system which performs an image processing to the image data of said 
input image. The signal transduction table for changing into the image-processing control 
information for determining at least one image-processing parameter about the image 
processing for acquiring said predetermined image quality for the image-processing 
condition information that said predetermined image quality is affected, An 
image-processing control information acquisition means to acquire the image-processing 
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control information corresponding to said at least one image-processing condition 
information according to said signal transduction table while acquiring at least one 
image-processing condition information, The image-processing parameter inference 
decision means which makes an inference decision of said at least one image-processing 
parameter based on said image-processing control information, An image processing 
system equipped with an image-processing means to generate the output image which 
has said predetermined image quality by processing the image data of said input image 
according to said at least one image-processing parameter. 

[Claim 22] It is at least one included image processing system in the information which is 
an image processing system according to claim 21, and indicates the objects with which 
it is contained in an image to be the information said image-processing condition 
information indicates an image input means to be, the information which shows an image 
output means, the information which shows an output media, and the information which 
shows the application of an output image. 

[Claim 23] It is an image processing system containing one side with the 
output-characteristics information that are an image processing system according to 
claim 21 or 22, and said image-processing control information is peculiar to said image 
output means to affect input-characteristics information peculiar to said image input 
means to affect the quality of said input image, at least, and the quality of said output 
image. 

[Claim 24] It is an image processing system including the image quality characteristic 
information that the quality of the output image relevant to [ are an image processing 
system according to claim 21 or 22, and ] said image-processing parameter in said 
image-processing control information is expressed. 

[Claim 25] the information are an image processing system according to claim 24, and 
concerning [ said image quality characteristic information ] the vividness of an output 
image, the information about the sharpness of an output image, the information about the 
smoothness of an output image, the information about the texture of an output image, 
the information about the contrast of an output image, the information about the tint of 
an output image, and ** — the image processing system containing at least one. 
[Claim 26] It is an image processing system including a means by which are an image 
processing system according to claim 23 to 25, and said image-processing control 
information acquisition means acquires the statistical information on said input image as 
said image-processing control information further. 

[Claim 27] Said image-processing control information acquisition means is an image 
processing system including a means to acquire the intention information showing a 
request of the operator to be an image processing system according to claim 23 to 26, 
and concerning said predetermined image quality further as said image-processing 
control information. 

[Claim 28] Said image-processing control-information acquisition means is an image 
processing system including a means acquire said taste information as said 
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image-processing control information further according to the information about the 
operator who operates it, including a means prepare beforehand the taste information 
which is an image processing system according to claim 27, and expresses the amount of 
gaps of the intention information of two or more operators of each, who receive the 
image quality which serves as criteria further, for two or more of said operators of every. 
[Claim 29] It is an image processing system including a means by which are an image 
processing system according to claim 21 to 28, and said image-processing parameter 
inference decision means determines said at least one image parameter by fuzzy 
reasoning based on said image-processing control information. 

[Claim 30] In case an output image is outputted from the image output means chosen as 
arbitration based on the input image acquired by the image input means chosen as 
arbitration, so that said output image may have predetermined image quality It is the 
record medium which recorded a part of computer program [ at least ] for performing an 
image processing to the image data of said input image and in which computer reading is 
possible. The function which creates the signal transduction table for changing into the 
image-processing control information for determining at least one image-processing 
parameter about the image processing for acquiring said predetermined image quality for 
the image-processing condition information that said predetermined image quality is 
affected, The function which acquires the image-processing control information 
corresponding to said at least one image-processing condition information according to 
said signal transduction table while acquiring at least one image-processing condition 
information, Based on said image-processing control information, the function which 
makes an inference decision of said at least one image-processing parameter, and by 
processing the image data of said input image according to said at least one 
image-processing parameter The record medium which recorded the computer program 
for making a computer perform the function which generates the output image which has 
said predetermined image quality and in which computer reading is possible. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] In case this invention outputs the image data obtained by various 
image input means to various image output means, it relates to the technique of 
performing various kinds of image processings required in order to raise the quality of an 
output image. 
[0002] 

[Description of the Prior Art] In case the image data obtained by picture input devices, 
such as a scanner and a digital camera, is outputted to image output units, such as a 
color printer and CRT, the activity (image processing) which performs image processings, 
such as noise rejection, color conversion, gray scale conversion, size conversion, 
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sharpness emphasis, and smoothing, and usually raises the quality of the outputted image 

is done. 

[0003] 

[Problem(s) to be Solved by the Invention] However, in order to acquire target image 
quality, it was required for the operator who became skilled in each above-mentioned 
image processing to repeat trial-and-error based on his experience, and to adjust an 
image-processing parameter. Moreover, image quality needed a different thing for which 
an image-processing parameter is adjusted for every conditions, in order to be 
dependent on applications, such as a class of output medias, such as a class of devices, 
such as an input device and an output unit, paper of fine quality, and recycled paper, a 
poster, and a throwaway, etc. Therefore, the conventional image processing was an 
activity which requires experience and time amount. 

[0004] This invention is made in order to solve the above-mentioned technical problem in 
the conventional technique, and in case it outputs the image data obtained by various 
image input means to various image output means, it aims at offering the technique of 
performing easily various kinds of image processings required in order to raise the quality 
of an output image. 
[0005] 

[The means for solving a technical problem, and its operation and effectiveness] In order 
to solve a part of above-mentioned technical problem [ at least ], the 1st 
image-processing approach of this invention In case an output image is outputted from 
the image output means chosen as arbitration based on the input image acquired by the 
image input means chosen as arbitration, so that said output image may have 
predetermined image quality As image-processing control information for determining at 
least one image-processing parameter in the image processing for being the 
image-processing approach of performing an image processing to the image data of said 
input image, and acquiring (a) aforementioned predetermined image quality 
Input-characteristics information peculiar to said image input means to affect the quality 
of said input image, The process which acquires at least output-characteristics 
information peculiar to said image output means to affect the quality of said output image, 
(b) — the process which makes an inference decision of said at least one 
image-processing parameter based on said image-processing control information, and (c) 
— by processing the image data of said input image according to said at least one 
image-processing parameter It is characterized by having the process which generates 
the output image which has said predetermined image quality. 
[0006] According to the image-processing approach of the above 1st, based on 
image-processing control information (input-characteristics information, 
output-characteristics information) peculiar to the image input means and the image 
output means of affecting image quality, a suitable image-processing parameter can be 
determined automatically and the image which performed the suitable image processing 
can be outputted so that an output image may have predetermined image quality. That is, 
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in case the image data obtained by various image image input means is outputted to 
various image output means, various kinds of image processings required in order to raise 
the quality of an output image can be performed easily. 

[0007] As for said process (a), in the above-mentioned image-processing approach, it is 
desirable to include further the process which acquires the statistical information on said 
input image as said image-processing control information. 

[0008] There is image quality information about input images, such as for example, the 
amount of noises and a gradation histogram, in the statistical information on an input 
image. According to the above-mentioned image-processing approach, not only 
image-processing control information peculiar to an image input means or an image 
output means but the image which also considered the image quality information of an 
input image, determined the suitable image-processing parameter automatically, and 
performed the suitable image processing so that an output image might have 
predetermined image quality further can be outputted. 

[0009] Moreover, as for said process (a), in each above-mentioned image-processing 
approach, it is also desirable to include the process which acquires the intention 
information showing a request of the operator about said predetermined image quality as 
said image-processing control information further. 

[0010] An operators intention information is the information which showed the result 
condition over a request of the operator about the image outputted from an image output 
means, for example, the request to an image, and an image etc. According to the 
above-mentioned image-processing approach, image-processing control information 
peculiar to an image input means or an image output means or not only the image quality 
information about an input image but the image which determined the suitable 
image-processing parameter automatically and performed the suitable image processing 
so that an operators intention information might also be considered further and an 
output image might have predetermined image quality can be outputted. 
[001 1] Moreover, it is also desirable to include the process which acquires said taste 
information as said image-processing control information according to the information 
about the operator to whom said process (a) operates it further including the process 
which prepares beforehand the taste information showing the amount of gaps of the 
intention information of two or more operators of each, who receive the image quality 
used as criteria, for said two or more operators of every. 

[0012] If it does in this way, dispersion in the output image produced by liking of an 
operator can be controlled. 

[0013] Furthermore, as for said process (b) f in the describing [ above ] all directions 
method, it is desirable to include the process which determines said at least one image 
parameter by fuzzy reasoning based on said image-processing control information. 
[0014] According to fuzzy reasoning, a compromise inference result can be searched for 
from the inference result searched for for two or more image-processing control 
information of every from one image-processing parameter, moreover, the ambiguous 
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information shown by sensuous (for example, sensibility like and sensuous) 

transcription like an operator's intention information can also be easily used as 
conditions for inference. 

[0015] Moreover, in case the 1st image processing system of this invention outputs an 
output image from the image output means chosen as arbitration based on the input 
image acquired by the image input means chosen as arbitration, so that said output 
image may have predetermined image quality As image-processing control information 
for determining at least one image-processing parameter in the image processing for 
being the image processing system which performs an image processing to the image 
data of said input image, and acquiring said predetermined image quality 
Input-characteristics information peculiar to said image input means to affect the quality 
of said input image, An image-processing control information acquisition means to 
acquire at least output-characteristics information peculiar to said image output means 
to affect the quality of said output image, The image-processing parameter inference 
decision means which makes an inference decision of said at least one image-processing 
parameter based on said image-processing control information, According to said at 
least one image-processing parameter, it is characterized by having an image-processing 
means to generate the output image which has said predetermined image quality by 
processing the image data of said input image. 

[0016] The 1st image processing system of this invention can determine a suitable 
image-processing parameter automatically, and can output the image which performed 
the suitable image processing so that it may have the same operation and effectiveness 
as the image-processing approach of the above 1 st and an output image may have 
predetermined image quality based on image-processing control information peculiar to 
the image input means and the image output means of affecting image quality. That is, in 
case the image data obtained by various image image input means is outputted to various 
image output means, various kinds of image processings required in order to raise the 
quality of an output image can be performed easily. 

[0017] Moreover, in case the 1st record medium of this invention outputs an output 
image from the image output means chosen as arbitration based on the input image 
acquired by the image input means chosen as arbitration, so that said output image may 
have predetermined image quality It is the record medium which recorded a part of 
computer program [ at least ] for performing an image processing to the image data of 
said input image and in which computer reading is possible. As image-processing control 
information for determining at least one image-processing parameter in the image 
processing for acquiring said predetermined image quality Input-characteristics 
information peculiar to said image input means to affect the quality of said input image, 
The function which acquires at least output-characteristics information peculiar to said 
image output means to affect the quality of said output image. Based on said 
image-processing control information, the function which makes an inference decision of 
said at least one image-processing parameter, and by processing the image data of said 
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input image according to said at least one image-processing parameter It is 
characterized by recording the computer program for making a computer perform the 
function which generates the output image which has said predetermined image quality. 
[0018] When a computer reads and executes the computer program recorded on such 
1st record medium, the same operation and effectiveness as the image-processing 
approach of the above 1st and the 1st image processing system can be acquired. 
[0019] Moreover, in case the 2nd image-processing approach of this invention outputs 
an output image from the image output means chosen as arbitration based on the input 
image acquired by the image input means chosen as arbitration, so that said output 
image may have predetermined image quality It is the image-processing approach of 
performing an image processing to the image data of said input image, (a) The process 
which prepares the signal transduction table for changing into the image-processing 
control information for determining at least one image-processing parameter about the 
image processing for acquiring said predetermined image quality for the 
image-processing condition information that said predetermined image quality is affected, 

(b) The process which acquires the image-processing control information corresponding 
to said at least one image-processing condition information according to said signal 
transduction table while acquiring at least one image-processing condition information, 

(c) — the process which makes an inference decision of said at least one 
image-processing parameter based on said image-processing control information, and (d) 
— by processing the image data of said input image according to said at least one 
image-processing parameter It is characterized by having the process which generates 
the output image which has said predetermined image quality. 

[0020] According to the image-processing approach of the above 2nd, the 
image-processing control information corresponding to the acquired image-processing 
condition information is easily acquirable according to a signal transduction table. 
Moreover, based on the acquired image-processing control information, a suitable 
image-processing parameter can be determined automatically and the image which 
performed the suitable image processing can be outputted so that an output image may 
have predetermined image quality. That is, also in the 2nd image-processing approach, in 
case the image data obtained by various image image input means is outputted to various 
image output means, various kinds of image processings required in order to raise the 
quality of an output image can be performed easily. 

[0021] Here, said image-processing condition information is the information containing at 
least one of the information which shows an image input means, the information which 
shows an image output means, the information which shows an output media, the 
information which shows the application of an output image, and the information which 
shows the object included in an image. 

[0022] Moreover, as for said image-processing control information, it is desirable that it 
is the information which contains at least one side of input-characteristics information 
peculiar to said image input means to affect the quality of said input image, and 
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output-characteristics information peculiar to said image output means to affect the 
quality of said output image. 

[0023] If it does in this way, the image-processing control information corresponding to 
image-processing condition information is easily acquirable according to a signal 
transduction table. For example, if the information which shows an image input means as 
image-processing condition information is acquired, input-characteristics information 
peculiar to this image input means is easily acquirable according to a signal transduction 
table. 

[0024] Moreover, said image-processing control information may be information including 
the image quality characteristic information that the quality of the output image relevant 
to said image-processing parameter is expressed. 

[0025] the information concerning [ said image quality characteristic information ] the 
vividness of an output image here, the information about the sharpness of an output 
image, the information about the smoothness of an output image, the information about 
the texture of an output image, the information about the contrast of an output image, 
the information about the tint of an output image, and ** — it is the information 
containing at least one. 

[0026] The above image quality characteristic information is convertible for 
image-processing control information, then the common image quality characteristic 
information that the quality of an image is expressed for different image-processing 
condition information according to a signal transduction table. The class of 
image-processing control information can be reduced compared with the case where 
information peculiar to each image-processing condition information is made into 
image-processing control information by this. 

[0027] As for said process (b), in each above-mentioned image-processing approach, it 
is desirable to include further the process which acquires the statistical information on 
said input image as said image-processing control information. 

[0028] According to the above-mentioned image-processing approach, further, the 
image quality information of an input image can also be considered and a suitable 
image-processing parameter can be determined automatically. 

[0029] Moreover, as for said process (b), in each above-mentioned image-processing 
approach, it is also desirable to include the process which acquires the intention 
information showing a request of the operator about said predetermined image quality as 
said image-processing control information further. 

[0030] According to the above-mentioned image-processing approach, further, an 
operator s intention information can also be considered and a suitable image-processing 
parameter can be determined automatically. 

[0031] Moreover, it is also desirable to include the process which acquires said taste 
information as said image-processing control information according to the information 
about the operator to whom said process (b) operates it further including the process 
which prepares beforehand the taste information showing the amount of gaps of the 
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intention information of two or more operators of each, who receive the image quality 
used as criteria, for said two or more operators of every. 

[0032] If it does in this way, dispersion in the output image produced by liking of an 
operator can be controlled. 

[0033] Furthermore, as for said process (c), in each above-mentioned image-processing 
approach, it is desirable to include the process which determines said at least one image 
parameter by fuzzy reasoning based on said image-processing control information. 
[0034] According to fuzzy reasoning, a compromise inference result can be searched for 
from the inference result searched for for two or more image-processing control 
information of every from one image-processing parameter, moreover, the ambiguous 

information shown by sensuous (for example, sensibility like and sensuous) 

transcription like an operator s intention information can also be easily used as 
conditions for inference. 

[0035] Moreover, in case the 2nd image processing system of this invention outputs an 
output image from the image output means chosen as arbitration based on the input 
image acquired by the image input means chosen as arbitration, so that said output 
image may have predetermined image quality It is the image processing system which 
performs an image processing to the image data of said input image. The signal 
transduction table for changing into the image-processing control information for 
determining at least one image-processing parameter about the image processing for 
acquiring said predetermined image quality for the image-processing condition 
information that said predetermined image quality is affected, An image-processing 
control information acquisition means to acquire the image-processing control 
information corresponding to said at least one image-processing condition information 
according to said signal transduction table while acquiring at least one image-processing 
condition information, The image-processing parameter inference decision means which 
makes an inference decision of said at least one image-processing parameter based on 
said image-processing control information, According to said at least one 
image-processing parameter, it is characterized by having an image-processing means to 
generate the output image which has said predetermined image quality by processing the 
image data of said input image. 

[0036] In case the 2nd image processing system of this invention outputs the image data 
which has the same operation and effectiveness as the image-processing approach of 
the above 2nd, namely, was obtained by various image image input means to various 
image output means, it can perform easily various kinds of image processings required in 
order to raise the quality of an output image. 

[0037] Moreover, in case the 2nd record medium of this invention outputs an output 
image from the image output means chosen as arbitration based on the input image 
acquired by the image input means chosen as arbitration, so that said output image may 
have predetermined image quality It is the record medium which recorded a part of 
computer program [ at least ] for performing an image processing to the image data of 
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said input image and in which computer reading is possible. The function which creates 
the signal transduction table for changing into the image-processing control information 
for determining at least one image-processing parameter about the image processing for 
acquiring said predetermined image quality for the image-processing condition 
information that said predetermined image quality is affected, The function which 
acquires the image-processing control information corresponding to said at least one 
image-processing condition information according to said signal transduction table while 
acquiring at least one image-processing condition information, While acquiring at least 
one image-processing condition information that said predetermined image quality is 
affected The signal transduction table having shown relation with at least one 
image-processing control information for determining at least one image-processing 
parameter in the image processing for acquiring said predetermined image quality as at 
least one image-processing condition information concerned prepared beforehand is 
followed. The function which acquires said at least one image-processing control 
information according to said at least one image-processing condition information, Based 
on said image-processing control information, the function which makes an inference 
decision of said at least one image-processing parameter, and by processing the image 
data of said input image according to said at least one image-processing parameter It is 
characterized by recording the computer program for making a computer perform the 
function which generates the output image which has said predetermined image quality. 
[0038] When a computer reads and executes the computer program recorded on such 
2nd record medium, the same operation and effectiveness as the image-processing 
approach of the above 2nd and the 2nd image processing system can be acquired.* 
[0039] 

[Other modes of invention] This invention contains other following modes. The 1st mode 
is a mode as a program feeder which supplies to a computer the computer program which 
realizes each process of the above-mentioned invention, or the function of each means 
through a communication path. In such a mode, a program can be put on the server on a 
network etc., a required program can be downloaded to a computer through a 
communication path, and the above-mentioned image-processing approach and an image 
processing system can be realized by performing this. 
[0040] 

[Embodiment of the Invention] Hereafter, the gestalt of operation of this invention is 
explained based on an example. 

[0041] A. 1st example: — configuration [ of an A-1. image processing system ]: — 
drawing 1 is the block diagram showing the configuration of the image processing system 
as the 1st example of this invention. This image processing system 20 is a computer 
equipped with CPU24 connected to the bus 22, ROM26 and RAM28, the keyboard 30 as 
an operators input means and a mouse 32, and external storage (hard disk) 34. Moreover, 
as an image input means 40, it has the scanner 42 and the camera 44. In addition, the 
scanner 42 and the camera 44 only show an example of the image input means 40, 
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acquire an image, and should just output the data which can read a computer. Moreover, 
as an image output means 50, it has CRT52 and a color printer 54. The image output 
means 50 as well as the image input means 40 only shows an example, receives data from 
a computer, and should just output the data as an image. As external storage, it usually 
has not only the hard disk 34 but floppy disk drive equipment, CD-ROM drive equipment, 
etc. The communication device 36 is connected to the network of the exterior which 
contains a server 60 through a communication line. A server 60 has a function as a 
program feeder which supplies a computer program to this computer through a 
communication line. In addition, drawing 1 omits and shows the interface circuitry which 
connects each component and a bus 22. This computer operates as an image processing 
system by executing the computer program beforehand stored in ROM26, and the 
computer program loaded to RAM28 which is internal storage from the external storage 
of hard disk 34 grade. 

[0042] Drawing 2 is the block diagram showing the functional configuration of the image 
processing system as the 1 st example. In processing an image with this image processing 
system 20, CPU24 ( drawing 1 ) operates according to each processing phase as the 
image-processing control information acquisition means 72, the image-processing 
parameter inference decision means 74, and an image-processing means 76 according to 
an operation of the various above-mentioned programs. 

[0043] The computer program which realizes the function of these each part is offered 
with the gestalt recorded on the record medium which a flexible disk, CD-ROM, etc. can 
computer read. A computer reads a computer program in the record medium, and 
transmits it to internal storage or external storage. Or you may make it supply a 
computer program to a computer through a communication path. When realizing the 
function of a computer program, the computer program stored in internal storage is 
executed by the microprocessor of a computer. Moreover, a computer reads the 
computer program recorded on the record medium, and it may be made to carry out 
immediate execution. 

[0044] In this specification, a computer is a concept containing hardware and operation 
system, and means the hardware which operates under control of operation system. 
Moreover, operation system is unnecessary, and when it seems that hardware is 
operated by the application program independent, the hardware itself is equivalent to a 
computer. Hardware is equipped with microprocessors, such as CPU, and the means for 
reading the computer program recorded on the record medium at least. The computer 
program contains in such a computer the program code which realizes the function of 
each above-mentioned means. In addition, a part of above-mentioned function may be 
realized by not an application program but operation system. 

[0045] In addition, the various media as a "record medium" in this invention which 
computers, such as internal storage (memory, such as RAM and ROM) of the printed 
matter with which signs, such as a flexible disk, CD-ROM and a magneto-optic disk, an 
IC card, a ROM cartridge, a punch card, and a bar code, were printed, and a computer, 
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and external storage, can read can be used. 

[0046] A-2. The outline of processing : hereafter, about the image processing of the 1st 
example, input an image from a scanner 42 among the image input means 40 ( drawing 2 ), 
and explain to an example the case where an image is outputted from a color printer 54 
among the image output means 50. 

[0047] Drawing 3 is a flow chart which shows the outline of the image processing in the 
1st example. First, in steps S100-S104, the image-processing control information 
acquisition means 72 ( drawing 2 ) acquires image-processing control information. That is, 
in step S100, the input-characteristics information on the image input means 40 (for 
example, scanner 42) and the output-characteristics information on the image output 
means 50 (for example, color printer 54) are acquired. About such property information, it 
mentions later. In addition, it says acquiring required information by various approaches, 
such as reading the information stored in each connection device, such as that an 
operator does the direct input of the information using the input means of keyboard "to 
acquire" 30 grade, an image input means, and an image output means, if needed. It means 
acquiring required information by the following, especially the above various approaches 
of "acquiring", as long as there is no explanation. 

[0048] In step S102, the condition of the input image (processing-object image) inputted 
from the image input means 40 (scanner 42) is analyzed, and the image-analysis 
information mentioned later is acquired. In step S104, a request (demand about a target 
image) of the operator (or client) to the image outputted from an image output means 
(color printer 54) is acquired as intention information. Next, in step S106, the 
image-processing parameter inference decision means 74 ( drawing 2 ) makes an 
inference decision of the image-processing parameter for a predetermined image 
processing based on each image-processing control information acquired in steps 
S100-S104. And in step S108, the image-processing means 76 ( drawing 2 ) performs an 
image processing according to the image-processing parameter called for in step S106, 
and outputs the data to the image output means 50 (color printer 54). In step S1 10, the 
image output means 50 (color printer 54) prints as an image the image data outputted 
from the image-processing means 76, and outputs it. 

[0049] Sharpness emphasis, gray scale conversion, etc. occur as an image processing 
concerning the quality of an output image. Sharpness emphasis processing is processing 
which emphasizes the boundary of an image and makes an image clearer. Drawing 4 is the 
explanatory view showing the contents of sharpness emphasis processing. If the 
manuscript of drawing 4 (a) is scanned with a scanner 42 in the direction of an arrow 
head A, it is the subject-copy picture signal SM of drawing 4 (b). It is obtained. The Anh 
Sharp signal SU shown in drawing 4 (c) Subject-copy picture signal SM It is obtained by 
equalizing, the unsharp mask signal SUM shown in drawing 4 (d) — subject-copy picture 
signal SM from — the Anh Sharp signal SU It is obtained by subtracting. Moreover, 
picture signal SM 1 after the emphasis shown in drawing 4 (e) is the subject-copy picture 
signal SM. It is obtained by adding the unsharp mask signal SUM. 
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[0050] The Anh Sharp signal SU shown in drawing 4 (c)-dimensional [ 1 ] or a 
two-dimensional equalization mask (equalization filter) is used for equalization 
processing at the time of asking. The size of this equalization mask is one of the 
parameters of sharpness emphasis. Drawing 4 (c-1) is the Anh Sharp signal SU at the 
time of changing mask size. Change is shown. If a mask is enlarged, it is the Anh Sharp 
signal SU. If it becomes looser and a mask is made small on the contrary, it is the Anh 
Sharp signal SU. It becomes steeper. 

[0051] The gain and gray NINESU at the time of searching for the unsharp mask signal 
SUM shown in drawing 4 (d) also serve as a parameter of sharpness emphasis. Drawing 4 
(d-1) shows change of the unsharp mask signal SUM at the time of adjusting gray 
NINESU. "Gray NINESU" is the semantics of graininess and is an image-processing 
parameter adjusted in order to erase the fine rough deposit of an image and to smooth. 
As shown in drawing 5 , when the absolute value of the unsharp mask signal SUM cancels 
the signal value below constant value (neutral zone W), as shown in drawing 4 (d-1), 
specifically, a fine noise is removed. Therefore, smoothness increases, so that the range 
of a neutral zone W is wide. In addition, drawing 4 (d) shows the unsharp mask signal SUM 
which omits gray NINESU adjustment. 

[0052] Drawing 4 (d-2) shows change of the unsharp mask signal SUM at the time of 
changing the gain (it also being called "sharpness gain") of an unsharp mask signal. 
[0053] Drawing 6 is an explanatory view explaining gradation transform processing. As 
gradation means the phase of the brightness of an image and the usual image processing 
shows to drawing 6 (a), change of the brightness of the output image to change of the 
brightness of an input image is linearity. Gray scale conversion is processing which 
changes this linearity change nonlinear as shown in drawing 6 (b) and drawing 6 (c), 
emphasizes a bright side or emphasizes a dark side about the phase of brightness. 
[0054] Below, the contents of each processing of drawing 3 are explained. 
[0055] A-3. Acquisition of image-processing control information : the image-processing 
control information of various kinds of image input means 40 which may be used 
connecting with an image processing system 20, or the image output means 50, i.e., 
input-characteristics information and output-characteristics information, is beforehand 
memorized by storage, such as a hard disk 34. For example, characteristic property 
information is stored in every trade name (form) of the about the main scanners 
marketed, a digital camera, a printer, CRT, etc. At step S100 of drawing 3 , the 
image-processing control information acquisition means 72 reads and acquires an image 
input means 40 to actually use it, the image output means 50, for example, the 
input-characteristics information on a scanner 42, and the output-characteristics 
information on a color printer 54 from a hard disk 34. 

[0056] Input-characteristics information and output-characteristics information have 
two or more property information (parameter) which determines the image quality in the 
image input means 40 (scanner 42) and an image output means (color printer 54). In the 
case of the image input means 40, as property information, the classes (photograph mull, 
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CCD, etc.) of photo detector, resolution, a decomposition scale factor, an MTF property, 
noise figure, a tone reproduction, a color property, etc. are mentioned. Moreover, in the 
case of the image output means 50, the classes (an ink jet, a sublimation imprint, 
electrophotography, silver salt optical exposure, etc.) of output method, resolution, 
gradation reappearance methods (a halftone dot, a dither, error diffusion, continuation 
tone, etc.), a tone reproduction, a color property, etc. are mentioned. For example, as 
property information which affects the sharpness of an image, the resolution of the 
resolution of an image input means and an MTF property, and an image output means etc. 
is mentioned. Moreover, the precision of data, a tone reproduction, etc. are mentioned as 
property information which affects gray scale conversion. 

[0057] If an image is inputted from the image input means 40 (scanner 42), the 
image-processing control information acquisition means 72 will analyze an input image at 
step S102, and will acquire the analysis result as image-analysis information. The 
statistical information on input images, such as the amount of noises and a gradation 
histogram (the frequency of each gradation is expressed about the whole screen or a 
part), is included in image-analysis information. 

[0058] At step S104, the image-processing control information acquisition means 72 
acquires the intention information set up by the operator. Intention information is the 
information showing a request of the operator about the quality of the image outputted 
from the image output means 50 (color printer 54), and is shown by the sensuous 
(qualitative and sensuous) transcription. A sensuous transcription means the 
transcription of vividness, having fallen and attached with a cubic effect. For example, 
keyword information, such as "the sharpness of an image is expressed a little to Sharp" 
and "a result of an image having the good sensibility fallen and attached", is intention 
information. Drawing 7 is the explanatory view showing the example of an intention 
information setup. On the screen which sets up an operator's intention information by 
GUI (graphical user interface), intention information is set up by choosing a keyword with 
a keyboard 30 or a mouse 32 ( drawing 1 ), or adjusting the location of the adjustment 
scale shown on the screen with a keyboard 30 or a mouse 32, as shown in drawing 7 (b), 
as shown in drawing 7 (a). 

[0059] A-4. Inference decision of an image-processing parameter : at step S106, the 
image-processing parameter inference decision means 74 ( drawing 2 ) makes an 
inference decision of the image-processing parameter based on each image-processing 
control information acquired in steps S100-S104. How to choose the maximum of the 
value of the image-processing parameter, an average value, or the minimum value as one 
image-processing parameter as the approach of inference decision based on each 
affecting image-processing control information, for example, the approach by fuzzy 
reasoning, etc. can be considered. That is, the inference approach will not be limited if an 
inference decision of the value of each image-processing parameter is made based on 
the acquired image-processing control information. 

[0060] Below, inference decision of an image-processing parameter is explained to an 
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example in the case where fuzzy reasoning determines the sharpness gain which is one 
of the image-processing parameters of sharpness emphasis (sharpness) processing. 
Drawing 8 is the explanatory view showing the example of the image-processing control 
information which affects the sharpness of an image. Below, the image-processing 
control information shown in drawing 8 assumes and explains the case where it is 
acquired at steps S100-S104 of drawing 3 . Resolution is [ A [dpi] (for example 600dpi) 
and the MTF property of the input-characteristics information related to the scanner 42 
chosen as an image input means 40 ] B (for example, setting to 30 cycle/mm spatial 
frequency 0.8). The resolution of the output-characteristics information related to the 
color printer 54 set up as an image output means 50 is C [dpi] (for example, 300dpi). An 
operator s (or client) intention information is D (Sharp is liking a little). The amount of 
noises which is one of the image-analysis information on an input image is G [%] (for 
example, 80%). 

[0061] In order to perform fuzzy reasoning, the following three conditions are defined 
beforehand. The fuzzy rule about each image processing is defined as the 1 st for every 
image-processing control information. When image-processing control information with 
an image input means is made into a variable for example, about each image processing, 
this can fix an image output means, can calculate the value of an image-processing 
parameter demanded in order to make the image-processing result used as criteria 
output for every various image input means, and can calculate it in rule of thumb by 
taking the statistics of the result. 

[0062] Drawing 9 is the explanatory view showing the example of the fuzzy rule for 
making an inference decision of the sharpness gain which is an image-processing 
parameter for sharpness emphasis processing. Drawing 9 (a) shows the example of the 
fuzzy rule over the resolution of an image input means. Drawing 9 (b) shows the example 
of the fuzzy rule over the MTF property of an image input means. Drawing 9 (c) shows 
the example of the fuzzy rule over the resolution of an image output means. Drawing 9 (d) 
shows the example of the fuzzy rule over the intention information of the operator about 
sharpness. Drawing 9 (e) shows the example of the fuzzy rule over the amount of noises 
which is one of the image-analysis information. 

[0063] These fuzzy rules are described by the "fuzzy IF-THEN regulation", and call a 
back part the consequent section for the part from the back of IF to before THEN from 
the antecedent section and THEN, for example, the 1st Ruhr shown in drawing 9 (a) — 
" — if the resolution of an image input means is contained in a fuzzy set ZO (antecedent 
section) — sharpness gain — a fuzzy set ZO — an imitation — " (consequent section) 
— ** — the semantics to say is shown. Here, the fuzzy set ZO shows the ambiguous set 
which had width of face to some extent that the resolution of for example, an image input 
means is "a value like inside." Generally, a fuzzy set is expressed with notations, such as 
NL, NB, NM, NS, ZO, PS, PM, PB, and PL. For example, when a fuzzy set ZO is made into 
a reference value (value like inside), in PS, "it being somewhat larger than a reference 
value" and PM show "it is larger than a reference value", and PB shows "it is quite larger 
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than a reference value." Moreover, in NS, "it being somewhat more smallish than a 
reference value" and NM show "it is more smallish than a reference value", and NB 
shows the fuzzy set "quite more smallish than a reference value", respectively. In 
addition, each Ruhr shown in drawing 9 is determined based on a rule of thumb according 
to the situation of operation in fact, although the simple Ruhr setup is shown as an 
example in order to give explanation easy. 

[0064] As shown in drawing 1 1 (a) mentioned later, (b), (c), (d), and (e), the member 
cypripedium function which shows the relation of the fuzzy set over each 
image-processing control information in the antecedent section of a fuzzy rule is defined 
as the 2nd. As shown [ 3rd ] in drawing 1 1 (f), (g), (h), (i), (j), and (k), the member 
cypripedium function which shows the relation of the fuzzy set over the 
image-processing parameter in the consequent section of a fuzzy rule is defined. 
[0065] According to the above three conditions, the image-processing parameter 
inference decision means 74 ( drawing 2 ) performs as follows fuzzy reasoning which 
determines an image-processing parameter. Drawing 10 is the explanatory view showing 
the outline of the process of fuzzy reasoning. Drawing 1 1 is the explanatory view showing 
the example of fuzzy reasoning. The scale which normalized each image-processing 
control information or an image-processing parameter (sharpness gain) shows the axis of 
abscissa of drawing 1 1 , and the axis of ordinate shows the goodness of fit (member 
cypripedium value). 

[0066] First, at step S200 shown in drawing 10 , the member cypripedium value of the 
antecedent section of each fuzzy rule to each image-processing control information 
(input-characteristics information, output-characteristics information, intention 
information, image-analysis information) is calculated. As shown in drawing 1 1 (a), the 
member cypripedium value corresponding to value [ of the resolution of a scanner 42 ] A 
[dpi] ( drawing 9 (a)) is calculated using the member cypripedium function of the 
antecedent section about the resolution of an image input means. For example, as shown 
' n drawing 1 1 (a), the member cypripedium value a1 in fuzzy set PS and the member 
cypripedium value a2 in a fuzzy set ZO are acquired to value [ of the resolution of a 
scanner 42 ] A [dpi]. The 1st member cypripedium value a1 shows the probability 
(goodness of fit) by which resolution A [dpi] is contained in fuzzy set PS, and the 2nd 
member cypripedium value a2 shows the probability by which resolution A [dpi] is 
contained in a fuzzy set ZO. Similarly, as shown in drawing 1 1 (b), two member 
cypripedium values b1 and b2 over the value B of the MTF property of a scanner 42 
( drawing 9 (b)) are calculated using the member cypripedium function of the antecedent 
section about the MTF property of an image input means. Moreover, two member 
cypripedium values c1 and c2 over the value C of the resolution of a color printer 54 
( drawing 9 (c)) are calculated using the antecedent section member cypripedium 
function about the resolution of the image output means shown in drawing 1 1 .(c). 
Moreover, two member cypripedium values d1 and d2 over the value D of the intention 
information of the operator about sharpness ( drawing 9 (d)) are calculated using the 
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member cypripedium function of the antecedent section about an operator's intention 
information shown in drawing 1 1 (d). Furthermore, one member cypripedium value e1 over 
the value G of the amount of noises ( drawing 9 (e)) is calculated using the antecedent 
section member cypripedium function about the amount of noises which is one of the 
analysis information on the input image shown in drawing 1 1 (e). 
[0067] Next, at step S202, the inference result for every image-processing control 
information is searched for based on each member cypripedium value and each fuzzy rule 
over each image-processing control information searched for at step S200. Each 
inference result is shown as a fuzzy set on the member cypripedium function of the 
consequent section based on the member cypripedium value calculated from the 
antecedent section member cypripedium function. For example, drawing 1 1 (f) shows the 
inference result about the resolution of a scanner 42, and this inference result is 
searched for based on the fuzzy rule shown in the member cypripedium values a1 and a2 
and drawing 9 (a) which were called for by drawing 1 1 (a), this inference result be show by 
the configuration (part show with the drawing destructive line and the slash) which 
reduced the fuzzy set (the range NS and ZO of the crest showed as the continuous line) 
search for from the consequent section (eye 2 of drawing 9 (a) formulas) of a fuzzy rule 
in the height direction by make the height of each member cypripedium value into 
top-most vertices. In addition, as an approach of expressing each inference result on a 
consequent section member cypripedium function, it may be the height of a member 
cypripedium value and the approach of making it into the configuration which carried out 
the head end of the fuzzy set may be used. Similarly, drawing 1 1 (g) shows the inference 
result about the MTF property of a scanner 42. Drawing 1 1 (h) shows the inference result 
about the resolution of a color printer 54. Drawing 1 1 (i) shows the inference result about 
the intention information of the operator about sharpness. Drawing 1 1 (j) shows the 
inference result about the amount of noises which is one of the image-analysis 
information. 

[0068] And at step S204, the final inference result about each image-processing 
parameter is searched for based on the inference result about each image-processing 
parameter called for for every image-processing control information. The final inference 
result about each image-processing parameter is searched for by searching for the 
center of gravity of the inference result which compounded so that the inference result 
for every image-processing control information about the same image-processing 
parameter might be piled up and the maximum might be taken, and was compounded, as 
shown in drawing 1 1 (k). In this case, a center-of-gravity operation is performed by the 
degree type. 
{0069] 

z(center of gravity) =integraly-m(y) dy/integralm (y) dy — (1) 

[0070] Here, m (y) is a member cypripedium function and y is a member cypripedium 
value. 

[0071] The value of the axis of abscissa corresponding to the center of gravity Z 
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searched for as mentioned above, i.e., the value of sharpness gain, brings an inference 
result. The image-processing means 76 ( drawing 2 ) performs an image processing (step 
S108 shown in drawing 3 ) using the value of the sharpness gain which it is as a result of 
[ this ] inference. And the image which gave sharpness emphasis to wish is outputted 
from a color printer 54 ( drawing 2 ) (step S1 10 shown in drawing 3 ). In addition, it is also 
possible to make a final inference result into not the center-of^gravity operation of the 
compounded inference result but the maximum and the minimum value. 
[0072] As mentioned above, if an inference decision of the image-processing parameter 
for performing an image processing is made, it can consider as the compromise-value of 
the inference result about the image-processing parameter which can calculate the 
value of an image-processing parameter for every image-processing control information, 
and a suitable image processing can be performed. That is, if an inference decision of the 
image-processing parameter is made based on image-processing control information 
(input-characteristics information, output-characteristics information, intention 
information, image-analysis information), even if it is the operator who is not an expert at 
a setup of an image-processing parameter, only by setting up the information about the 
workmanship condition of an output image as intention information, a suitable image 
processing can be performed and the output of an image for which it wishes easily can be 
obtained. 

[0073] Drawing 1 2 is the explanatory view showing the example of another fuzzy 
reasoning. Drawing 12 asks for the image-processing parameter (criteria 
image-processing parameter) used as criteria, and shows inference which calculates the 
amount of gaps to the criteria image-processing parameter of an image-processing 
parameter (the amount of offset) by inference. That is, the inference result for every 
image-processing information determined at step S302 to the inference result for every 
image-processing information determined at step S202 shown in drawing 10 being a 
direct image-processing parameter is the amount of offset to a criteria 
image-processing parameter. And in step S204, from a direct image-processing 
parameter being called for as a final inference result, at step S304, the amount of offset 
to a criteria image-processing parameter is calculated as a final inference result, and the 
image-processing parameter for obtaining a required image-processing result only after 
applying this amount of offset to a criteria image-processing parameter is called for at 
step S306. In this case, the axis of abscissa of the consequent section member 
cypripedium function defined serves as a relative amount (the amount of offset) to a 
criteria image-processing parameter. In addition, the procedure of concrete inference in 
steps S300-S304 is the same as that of it in steps S200-S204 shown in drawing 10 . 
According to the fuzzy reasoning shown in drawing 12 , even if the intention information 
by the operator or the client is not acquired at all, the standard image processing which 
first considered the image-processing control information of an image input means or an 
image output means used for a criteria image-processing parameter can be performed. 
That is, an operator can output and check a standard image at any time. And the image 
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to wish to have can be obtained, newly inputting the contents of an image processing 
changing as an operators intention information after checking the obtained image, 
performing an image processing again, and checking an image-processing result. 
[0074] B. 2nd example: — configuration [ of a B-1. image processing system ]: — 
drawing 13 is the block diagram showing the functional configuration of the image 
processing system as the 2nd example. Image processing system 20A as the 2nd 
example has the almost same configuration as the 1st example shown in drawing 1 and 
drawing 2 , and CPU24 ( drawing 1 ) operates according to each processing phase as 
image-processing control information acquisition means 72A, the image-processing 
parameter inference decision means 74, and an image-processing control means 76 
according to an operation of various computer programs. 

[0075] The difference between the 2nd example and the 1 st example is equipped with the 
signal transduction table TBL1 which this image processing system 20A mentions later, 
and is to acquire input-characteristics information and output-characteristics 
information peculiar to the image input means and image output means which are used, 
i.e., image-processing control information, according to this signal transduction table 
TBL1. 

[0076] B-2. Acquisition of image-processing control information : drawing 14 is the 
explanatory view showing how image-processing control information acquisition means 
72A acquires the input-characteristics information and output-characteristics 
information as image-processing control information a . Image-processing condition 
information, such as an usable image input device (image input means) and a name of an 
image output device (image output means), and input-characteristics information 
peculiar to an image input device or each image output device and 
output-characteristics information (image-processing control information) are 
beforehand memorized by the signal transduction table TBL1. This signal transduction 
table TBL1 is memorized by RAM28 shown in drawing 1 , and hard disk 34 grade. 
[0077] When setting up image processing system 20A first, or when beginning to use 
image processing system 20A, a keyboard etc. is used and the image input device and 
image output device which are used are specified. If an image processing is started, in 
step S100 of drawing 3 , image-processing control information acquisition means 72A will 
acquire the name of this specified image input device and image output device as 
image-processing condition information. The signal transduction table TBL1 outputs the 
input-characteristics information and output-characteristics information corresponding 
to the acquired image-processing condition information. 

[0078] Therefore, also in the 2nd example, an inference decision of the image-processing 
parameter can be made like the 1 st example based on the input-characteristics 
information and output-characteristics information as image-processing control 
information. Especially, in the 2nd example, easy information like the class of an image 
input means or image output means is only acquired as image-processing condition 
information, and image-processing control information (input-characteristics information, 
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output-characteristics information) can be easily acquired according to the signal 
transduction table TBL1. 

[0079] C. 3rd example: — the configuration of a C-1. image processing system, and 
outline [ of an image processing ]: — drawing 15 is the block diagram showing the 
functional configuration of the image processing system as the 3rd example. Image 
processing system 20B as the 3rd example has the almost same configuration as the 2nd 
example shown in drawing 13 , and CPU24 ( drawing 1 ) operates according to each 
processing phase as image-processing control information acquisition means 72B, the 
image-processing parameter inference decision means 74, and an image-processing 
control means 76 according to an operation of various computer programs. Moreover, 
this image processing system 20B is equipped with the signal transduction table TBL2 
mentioned later. 

[0080] The difference between the 3rd example and the 2nd example has the information 
as image-processing control information which image-processing control information 
acquisition means 72B acquires in their being the input-characteristics information on an 
image input means, and not output-characteristics information but the image quality 
characteristic information on an image output means. Moreover, it has the signal 
transduction table TBL2 which image processing system 20B mentions later, and is in 
acquiring the image quality characteristic information as image-processing control 
information according to this signal transduction table TBL2. 

[0081] Drawing 16 is a flow chart which shows the outline of the image processing in the 
3rd example. First, in step S400, image-processing control information acquisition means 
72B ( drawing 1 5 ) acquires image quality characteristic information as image-processing 
control information. About such image quality characteristic information, it mentions 
later. Although the contents of steps S102-S1 10 are the same as the 1st example of 
drawing 3 , that in which a fuzzy rule differs from the 1st example is used so that it may 
mention later. 

[0082] C-2. Acquisition of image quality characteristic information : drawing 17 is the 
explanatory view showing how image-processing control information acquisition means 
72B acquires image quality characteristic information a as image-processing control 
information. The relation between image-processing condition information and the image 
quality characteristic information corresponding to this is memorized by the signal 
transduction table TBL2. Here, "image-processing condition information" means 
information which affects the quality of an output image, for example, the information (a 
name — ) which shows image input means (image input device), such as a scanner and a 
digital camera the information (a name — ) which shows image output means (image 
output device), such as a model name, etc. a laser beam printer, an ink jet printer, or CRT 
The information which shows the object of images, such as information which shows 
applications, such as regular papers, such as a model name, recycled paper or 
information that shows output medias, such as a form, chiefly, a poster, and a throwaway, 
or a portrait image, a landscape image, is included in image-processing condition 
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information. "Image quality characteristic information" is the information showing the 
image-processing condition determined by the rule of thumb based on image-processing 
condition information, and is shown by the sensuous keyword. For example, the 
information which shows the information showing extent of the vividness of an output 
image, the information about extent of the sharpness of an output image and the 
information showing the condition of the texture of an output image, or the information 
about the condition of the tint of an output image by the sensuous keyword is included in 
image quality characteristic information. 

[0083] In addition, such image quality characteristic information is matched with the 
image-processing parameter. For example, each image quality characteristic information 
on "smoothness of an image" is matched with "texture of an image", and an 
image-processing parameter "gray NINESU" by "the strength of sharpness", and the 
image-processing parameter "mask size" at the image-processing parameter 
"sharpness gain", respectively. 

[0084] Each image-processing condition information is connected with the signal 
transduction table TBL2 at the desirable information value of two or more image quality 
characteristic information. For example, image-processing condition information "the 
image input device A" is connected with image quality characteristic information 
"sharpness is X11", "smoothness being X12", and — . This signal transduction table 
TBL2 is memorized by RAM28 shown in drawing 1 , and hard disk 34 grade. 
[0085] When beginning to use image processing system 20B, a user uses keyboard 30 
grade and specifies image-processing condition information, such as an image input 
device used, an image output device, an output media, and an application. In addition, you 
may make it some of the image-processing conditions use a predetermined initial value 
as it is. If an image processing is started, image-processing control information 
acquisition means 72B will acquire such specified information as image-processing 
condition information. And the quality characteristic information corresponding to the 
acquired image-processing condition information is acquirable with reference to the 
signal transduction table TBL2. 

[0086] C-4. Inference decision of an image-processing parameter : at step S106, the 
image-processing parameter inference decision means 74 ( drawing 1 5 ) makes an 
inference decision of the image-processing parameter based on each image-processing 
control information acquired in steps S400, S102, and S104. 

[0087] Below, as image-processing condition information, an image input device "a digital 
camera N1", The object "a person" of an image output device "the sublimation printer 
N2" and an image is specified as information. The sharpness gain which is the 
image-processing parameter of the sharpness emphasis (sharpness) processing in this 
case (adjustment parameter of the reinforcement of an unsharp mask), Inference 
decision of an image-processing parameter is explained to an example in the case where 
gray NINESU (adjustment parameter of the neutral zone of an unsharp mask) is 
determined as mask size (adjustment parameter of the cut off frequency of an unsharp 
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mask) by fuzzy reasoning. 

[0088] As image quality characteristic information about sharpness emphasis processing, 
there are "strength of sharpness", and "texture of an image" and "the smoothness of an 
image", and such image quality characteristic information can be connected with 
sharpness gain, mask size, and control of gray NINESU, respectively. The information 
related to each image-processing condition information is shown in the signal 
transduction table TBL2 among the strength of sharpness, the texture of an image, and 
the smoothness of an image for every image-processing condition information. 
[0089] Drawing 18 is the explanatory view showing the example of image-processing 
condition information and the image quality characteristic information as 
image-processing control information which shows the sharpness of an image. The image 
quality characteristic information which shows the sharpness of an image, respectively is 
connected with the signal transduction table TBL2 to the object "a person" of the image 
input device "a digital camera N1" as image-processing condition information, an image 
output device "the sublimation printer N2", and an image, respectively. The information 
value of each image quality characteristic information is expressed with the scalable 
value calculated experientially in consideration of whenever [ effect / on the image about 
the image quality characteristic information in each image-processing condition 
information ]. At this example, the value to 0-100 shows the information value of each 
image quality characteristic information from the following monograph affairs. 
[0090] ** The conditions about an image input device "a digital camera N1" "in a digital 
camera N1, since some sharp-ized processing has already been performed, sharp-izing is 
good by the prevention eye. In order to prevent the dry area of an image, I want to finish 
smoothly, since the dynamic range is narrow. " The strength of sharpness is setting 
smoothness of 40 and an image to 70 more. 

[0091] ** The conditions about an image output device "the sublimation printer N2" "it 
is resolution 300dpi, and since the gradation expression uses the continuation tone, I 
want to finish it delicately. Moreover, since there is edge dotage peculiar to a sublimation 
imprint printer, I want to strengthen sharp-ization. " The strength of sharpness is setting 
texture of 60 and an image to 30 more. 

[0092] ** The conditions about the object "a person" of an image "sharp-izing is good 
by the prevention eye. I want to finish a person's skin softly. A criterion is sufficient as 
texture. " In the strength of sharpness, the texture of 30 and an image is setting 
smoothness of 50 and an image to 65 more. 

[0093] Below, the case where the image quality characteristic information shown in 
drawing 18 as image-processing condition information in step S400 of drawing 16 is 
acquired is assumed and explained. In addition, in order to give explanation easy, it omits 
about the image-analysis information and intention information which were acquired at 
step S 102 and step S 104. 

[0094] In order to actually perform fuzzy reasoning, as the 1st example explained, it is 
necessary to define the fuzzy rule which connects each image-processing control 
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information, i.e., each image quality characteristic information, to each corresponding 
image-processing parameter beforehand. Drawing 1 9 is the explanatory view showing the 
example of the fuzzy rule about the image-processing parameter for the sharpness 
emphasis processing in the 3rd example. Drawing 19 (a) shows the example of the fuzzy 
rule about the image-processing parameter "gain (sharpness gain)" demanded from the 
strength of the sharpness as image quality characteristic information. Drawing 19 (b) 
shows the example of the fuzzy rule about the image-processing parameter "mask size" 
demanded from the texture of the image as image quality characteristic information. 
Drawing 19 (c) shows the example of the fuzzy rule about the image-processing 
parameter "gray NINESU" demanded from the smoothness of the image as image quality 
characteristic information. In addition, each Ruhr shown in drawing 19 is determined 
based on a rule of thumb according to the situation of operation in fact, although the 
simple Ruhr setup is shown as an example in order to give explanation easy. 
[0095] Moreover, as the 1st example explained, it is necessary to define the member 
cypripedium function about the antecedent section, i.e., the image quality characteristic 
information, on a fuzzy rule as shown in drawing 20 mentioned later, and the member 
cypripedium function about the consequent section, i.e., an image-processing parameter. 
[0096] According to the conditions defined as mentioned above, the image-processing 
parameter inference decision means 74 ( drawing 15 ) performs fuzzy reasoning which 
determines an image-processing parameter. Drawing 20 is the explanatory view showing 
the example of the fuzzy reasoning in the 3rd example. The scale which normalized each 
image-processing control information or an image-processing parameter shows the axis 
of abscissa of drawing 20 , and the axis of ordinate shows the goodness of fit (member 
cypripedium value). 

[0097] The process of fuzzy reasoning is the same as the process explained using 
drawing 10 in the 1st example. That is, at step S200, the member cypripedium value of 
the antecedent section of each fuzzy rule to each image-processing control information 
is calculated first. For example, as shown in drawing 20 (a), member cypripedium value 
a1h in a fuzzy set NS and member cypripedium value all. in a fuzzy set ZO are called for 
from information value a1=40 ( drawing 18 ) of the image input device "a digital camera 
N1" acquired as information on the strength of sharpness. Moreover, member 
cypripedium value a2h in fuzzy set PS and member cypripedium value a2l. in a fuzzy set 
ZO are called for from information value a2=60 ( drawing 18 ) of an image output device 
"the sublimation printer N2." Furthermore, member cypripedium value a3h in a fuzzy set 
NM and member cypripedium value a3l. in a fuzzy set NS are called for from information 
value a3=30 ( drawing 18 ) of the object "a person" of an image* 
[0098] Similarly, as shown in drawing 20 (b), member cypripedium value b2h to 
information value b2=30 ( drawing 1 8 ) of an image output device "the sublimation printer 
N2", b2l., and member cypripedium value b3h to information value b3=50 ( drawing 18 ) of 
the object "a person" of an image are called for using the antecedent section member 
cypripedium function about the texture of an image. Moreover, as shown in drawing 20 (c), 
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member cypripedium value dh to information value c1=70 ( drawing 18 ) of an image 
input device "a digital camera N1", cl l. t and member cypripedium value c3h to 
information value c3=65 of the object "a person" of an image and c3l. are called for using 
the antecedent section member cypripedium function about the smoothness of an image. 
[0099] Next, at step S202 ( drawing 10 ), the inference result for every image-processing 
control information, i.e., image quality characteristic information, is searched for based on 
each member cypripedium value and each fuzzy rule over each image-processing control 
information searched for at step S200. Each inference result is shown as a fuzzy set on 
the member cypripedium function of the consequent section based on the member 
cypripedium value calculated from the antecedent section member cypripedium function. 
For example, drawing 20 (d) shows as a result of [ about the strength of sharpness ] 
inference (i.e., the inference result about the sharpness gain as an image-processing 
parameter). This inference result is searched for based on the fuzzy rule shown in 
member cypripedium value a1h, all., a2h, a2l., a3h, a3l., and drawing 1 9 (a) which were 
called for by drawing 20 (a). This inference result is show by the configuration (part show 
with a thick continuous line and a thick slash among drawing) which reduced the fuzzy 
set (the range of the crest showed as the thin continuous line) search for from the 
consequent section ( drawing 20 (a)) of a fuzzy rule in the height direction by make the 
height of each member cypripedium value into top-most vertices. In addition, as an 
approach of expressing each inference result on a consequent section member 
cypripedium function, it may be the height of a member cypripedium value and the 
approach of making it into the configuration which carried out the head end of the fuzzy 
set may be used. 

[0100] Similarly, drawing 20 (e) shows as a result of [ about the texture of an image ] 
inference (i.e., the inference result about the mask size as an image-processing 
parameter). Drawing 20 (f) shows as a result of [ about the smoothness of an image ] 
inference (i.e., the inference result about gray NINESU as an image-processing 
parameter). 

[0101] And at step S204, the inference result about each image-processing parameter 
for which each image-processing control information (namely, each image quality 
characteristic information) of every [ for which it asked at step S202 ] was asked is 
synthesized, and the final inference result about each image-processing parameter is 
searched for. A final inference result is searched for by searching for the center of 
gravity of the inference result which compounded so that the inference result 
corresponding to each member cypripedium value calculated at step S202 might be piled 
up and the maximum might be taken, and was compounded, as the 1st example explained. 
In this case, a center-of-gravity operation is performed by (1) type mentioned above. 
[0102] The value of the axis of abscissa corresponding to the center of gravity Z 
searched for as mentioned above brings sharpness gain shown in drawing 20 (d), (e), and 
(f), mask size, and a final inference result of gray NINESU. 

[0103] The image-processing means 76 ( drawing 2 ) performs an image processing (step 
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S108 shown in drawing 3 ) using the value of the sharpness gain which it is as a result of 
[ this ] inference. And the image which gave sharpness emphasis to wish is outputted 
from a color printer 54 ( drawing 2 ) (step S1 10 shown in drawing 1 6 ). In addition, it is 
also possible to make a final inference result into not the center-of-gravity operation of 
the compounded inference result but the maximum and the minimum value. 
[0104] In addition, you may make it calculate the amount of gaps to a criteria 
image-processing parameter by inference also in the 3rd example, as explained using 
drawing 12 in the 1st example. 

[0105] If an inference decision of the image-processing parameter for performing an 
image processing is made as explained above, it can consider as the compromise-value 
of the value of the image-processing parameter which can calculate the value of an 
image-processing parameter for every image-processing control information like the 1st 
example, and a suitable image processing can be performed. That is, if an inference 
decision of the image-processing parameter is made based on image-processing control 
information, even if it is the operator who is not an expert at a setup of an 
image-processing parameter, only by setting up the information about the workmanship 
condition of an output image as intention information, a suitable image processing can be 
performed and the output of an image for which it wishes can be obtained easily. 
Especially, if it has the signal transduction table which changes image-processing 
condition information into image quality characteristic information in the 3rd example and 
easy image-processing condition information is specified, it is changed into the image 
quality characteristic information that the specified image-processing condition 
information corresponds, and an inference decision of the image-processing parameter 
corresponding to the changed image quality characteristic information can be made. 
[0106] Moreover, image-processing condition information is easy information, such as a 
class of an image input device, an image output device, and form. Furthermore, although 
image quality characteristic information is the information corresponding to an 
image-processing parameter, it is the sensuous information showing the quality of the 
image after an image processing. Thereby, even if it is the operator who is not an expert 
at a setup of an image-processing parameter, it becomes possible to perform a suitable 
image processing still more simply compared with the 1st example. 
[0107] Moreover, in the 1st example, since image-processing control information is 
property information peculiar to an image input device or an image output device, it is 
necessary to prepare the member cypripedium function of a fuzzy rule required for 
inference decision, the antecedent section, and the consequent section etc. for every 
characteristic property information, respectively (parameter set). However, in the 3rd 
example, image-processing control information is the information (image quality 
characteristic information) corresponding to each image-processing parameter, such as 
information which shows the vividness of an image, and information which shows the 
sharpness of an image, information which shows the smoothness of an image. Therefore, 
even if an image input device, an image output device, or the class of form is changed 
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(image-processing condition information), it is not necessary to change the 
above-mentioned parameter set. Moreover, what is necessary is just to make addition of 
a signal transduction table and correction, even when newly adding image-processing 
condition information, such as an image input device and an image output device, or 
changing the existing image-processing condition information. 

[0108] In explanation of the inference decision of the image-processing parameter in this 
example, in order to give explanation easy, it is omitting about intention information, such 
as image-analysis information as image-processing control information, and an operator. 
However, in addition, an inference decision of the image-processing parameter can be 
made like the 1st example also about intention information, such as image-analysis 
information and an operator, as image-processing control information. Intention 
information, such as an operator, can be set up using the screen for image adjustment as 
shown in drawing 21 . The various levers for a setup for color adjustment of an image are 
prepared in the color tone ready field CA in the upper half of drawing 21 . Moreover, the 
various levers for a setup for sharpness adjustment are prepared in the sharpness 
coordination area SA in the lower half of drawing 21 . A user can set up liking of the tint 
of an image and sharpness by setting up the location of right and left of these levers. 
[0109] D. other examples and operation gestalt: — the range which this invention is not 
restricted to an above-mentioned example or an above-mentioned operation gestalt, and 
does not deviate from that summary in addition — setting — various voice — it is 
possible to set like and to carry out. For example, the following deformation is also 
possible. 

[01 10] (1) In each above-mentioned example, although sharpness emphasis processing is 
explained to an example as ah image processing, it is not limited to this and this invention 
can be similarly carried out based on corresponding image-processing control 
information to other image processings, such as gray scale conversion and color 
conversion. 

[0111] (2) Moreover, in each above-mentioned example, it is explaining using information 
typical as image-processing control information as an example, and is not limited to 
these. In an actual image processing, corresponding image-processing control 
information can be selected according to a case. For example, in the 1st example, when 
using only input-characteristics information and output-characteristics information, not 
using image-analysis information, not using intention information, and not using 
input-characteristics information, this invention can be applied. 
[01 12] (3) In each above-mentioned example, intention information is set up by the 
qualitative (sensuous) transcription. However, two or more operators may share the 
same image processing system. And the way of catching which receives the qualitative 
expression used when setting up intention information changes with each operators. This 
difference condition is temporarily called taste information here. 

[0113] It is also possible to table-ize taste information over each intention information 
beforehand for every operator. When beginning to use an image processing system 20, 
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keyboard 30 grade is used and the current operator is directed. If the intention 
information about sharpness is inputted into keyboard 30 grade as "he is Sharp a little", 
said table will correct to the thing according to a current operator s taste the intention 
information this "he is Sharp a little", and will output it to the image-processing 
parameter inference decision means 74. The image-processing parameter inference 
decision means 74 determines an image-processing parameter based on the corrected 
intention information. 

[01 14] In addition, although each operator s taste information is set up for each intention 
information of every above, it is not restricted to this, and taste information may be 
defined separately from intention information, and the table which defined the taste 
information which expressed generally the taste which each operator has may be used. 
When it does in this way, the output of a table is given to the image-processing 
parameter inference decision means 74 as one factor which determines an 
image-processing parameter until another operator is directed, when a current operator 
is directed using keyboard 30 grade. 

[0115] Even when which approach is used, dispersion in the output image produced by 
the liking to an operators image processing can be prevented. 



DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] It is the block diagram showing the configuration of the image processing 
system as the 1st example. 

[Drawing 2] It is the block diagram showing the functional configuration of the image 
processing system as the 1st example. 

[Drawing 3] It is the flow chart which shows the outline of the image processing in the 
1st example. 

[Drawing 4] It is the explanatory view showing the contents of sharpness emphasis 
processing. 

[Drawing 5] It is the explanatory view showing a gray NINESU property. 
[Drawing 6] It is the explanatory view showing gradation transform processing. 
[Drawing 7] It is the explanatory view showing the example of an intention information 
setup. 

[Drawing 8] It is the explanatory view showing the example of the image-processing 
control information which affects the sharpness of the image in the 1st example. 
[Drawing 9] It is the explanatory view showing the example of the fuzzy rule for making 
an inference decision of the sharpness gain which is an image-processing parameter for 
the sharpness emphasis processing in the 1st example. 

[Drawing 10] It is the explanatory view showing the outline of the process of fuzzy 
reasoning. 
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[Drawing 1 1] It is the explanatory view showing the example of the fuzzy reasoning in the 
1st example. 

[Drawing 12] It is the explanatory view showing the outline of the process of another 
fuzzy reasoning. 

[Drawing 13] It is the block diagram showing the functional configuration of the image 
processing system as the 2nd example. 

[Drawing 1 4] It is the explanatory view showing how image-processing control 
information acquisition means 72A acquires input-characteristics information and 
output-characteristics information a as image-processing control information. 
[Drawing 15] It is the block diagram showing the functional configuration of the image 
processing system as the 3rd example. 

[Drawing 16] It is the flow chart which shows the outline of the image processing in the 
3rd example. 

[Drawing 1 7] It is the explanatory view showing how image-processing control 
information acquisition means 72B acquires image quality characteristic information a as 
image-processing control information. 

[Drawing 18] It is the explanatory view showing the example of image-processing 
condition information and the image quality characteristic information as 
image-processing control information which shows the sharpness of an image. 
[Drawing 1 9] It is the explanatory view showing the example of the fuzzy rule about the 
image-processing parameter for the sharpness emphasis processing in the 3rd example. 
[Drawing 20] It is the explanatory view showing the example of the fuzzy reasoning in the 
3rd example. 

[Drawing 21] It is the explanatory view showing the screen for image adjustment. 
[Description of Notations] 
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72 — Image-processing control information acquisition means 
72A — Image-processing control information acquisition means 
72B — Image-processing control information acquisition means 
74 — Image-processing parameter inference decision means 
76 — Image-processing means 
TBL1 — Signal transduction table 
TBL2 — Signal transduction table 



[Translation done.] 
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